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WHAT IS CLAIMED IS: 



1 # A photomas 

a semitran 
has a semitransparen 
are respectively tra 
respect to exposure 



!c comprising: 

sparent phase shifting area which 
t area and a transparent area, which 
isparent and semi transparent with 
ight beams , and in which light 
beams having passed tlhrough said semitransparent area is 
substantially 180 degrees out of phase with respect to 
light beams having parsed through said transparent area; 
and 

a pattern wh^cK i^ formed in said photomask 
parent phase shifting pattern 
and a transparent pattetn are arranged in a repeated 
pitch equal to or smaller than the critical resolution 
of a projection exposure^ optical system. 

2. A photomafek according to Claim 1, wherein when 

the repeated pitch Represented by P is defined as: 



and in which a semitrans 



P = a-X/NA 



, where NA represents a niim|erical aperture of a 
projection lens, X represents a wavelength of the 
exposure light beams ,1 and a < 0.8. 

3 # A photomask! according to Claim 1, wherein when 

a size ratio a of thelsize of said transparent pattern 
to the size of said sqmi transparent phase shifting 
pattern is defined as: 



m 
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= b-Vt" 



, where T represents the transmittance of the semitrans- 



portion, and 0.5 < 8 ^ 2,0. 
according to Claim 1, wherein when 
Is defined as: 




parent phase shifting 
4. A photomask 

the repeated pitch P 

P = a-X/NA 



, where NA represents a numerical aperture of a projec- 
tion lens, X represents a wavelength of the exposure 
light beams, and a </ 0.8, and 

when a size ratio a of the size of said trans- 
parent pattern to the size of said semi transparent phase 
shifting pattern is| defined as: 

a = B-Vt~ 



, where T represen 
parent phase shift 



s the transmittance of the semitrans- 
Lng portion, and 0.5 < B ^ 2.0. 



5. 



A photomask according to Claim 1, wherein an 



area, in which the 



half or lower than 
the light beams ha 
parent phase shift 



light intensity, on a projection 



surface, of the li<jht beams passed therethrough is one- 



that, on the projection surface, of 
zing passed through said semitrans- 
Lng area, includes a portion corre- 



sponding to an area which is double-exposed with a 



projected exposure 
repeat exposure. 



surface thereof in the step and 
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6. A method of forming a pattern, comprising the 

steps of: 

fotming a photoresist film on a substrate; 
placing said substrate having said photoresist 
film on a samble stage of an aligner; 

exposing a predetermined first area of said 
substrate by using a photomask including a semitrans- 
parent phase shifting area which has a semitransparent 
area and a transparent area, which are respectively 
transparent and\ semitransparent with respect to exposure 
light beams, and in wh^^j>^light beams having passed 
through said semitransparent area is substantially 180 

ase with respect to light beams having 
id transparent area, and a pattern 
which is formed iln said photomask and in which a 
semitransparent phase shifting pattern and a transparent 
pattern are arranged in a repeated pitch equal to or 

critical resolution of a projection 
system; 

horizontally said substrate; and 



degrees out of pi 
passed through s 



smaller than the 
exposure optical 
moving 



exposinq a second area of said substrate which 



is adjacent to sa: 
said photomask. 
7 . A method 

pattern in which s 
pattern and said t 
repeated pitch equ 



d predetermined first area by using 

according to Claim 6, wherein said 
aid semitransparent phase shifting 
ransparent pattern are arranged at a 
1 to or smaller than the critical 



resolution of said \ pro jection exposure optical system is 
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arranged in at least two sides which are perpendicular 
to each other! and are located in the periphery of a 
pattern element area of said substrate in said 
photomask • 

8. A method of manufacturing a semiconductor 

device, comprising the steps of: 

forming diffusion layers in a surface of a 
semiconductor substrate ; 

forming an insulating film on said semi- 
conductor substrate having said diffusion layers; 

forming oper^rjg^ portions through a photoresist 
film on said diffiusio^ layers by a pattern forming 
method, said pattern forming method including the steps 
of: forming said photoresist film on said insulating 
film; placing said substrate having said photoresist 
film on a sample sltage of an aligner; exposing a pre- 
determined first area of said substrate by using a 
photomask including a semitransparent phase shifting 
area which has a semitransparent area and a transparent 
area, which are respectively transparent and semitrans- 
parent with respect! to exposure light beams, and in 
which light beams having passed through said semitrans- 
parent area is substantially 180 degrees out of phase 
with light beams having passed through said transparent 
area, and- a pattern which is formed in said photomask 
and in which a semi transparent phase shifting pattern 
and a transparent pattern are arranged in a repeated 
pitch equal to or smaller than the critical resolution 
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of a projection Exposure optical system; moving 
horizontally said; substrate; and exposing a second area 



of said substrate 



predetermined first area by using said photomask; 



etching 
said photoresist 



which is adjacent to said 



selectively said insulating film with 
::ilm having said opening portions as a 
mask to expose said diffusion layers; and 

forming la wiring layer, which is electrically 
connected to said (diffusion layers, on said insulating 
film. 

9. A method] of manufacturing a semiconductor 

device, comprising) the |steps of: 

forming ^ first insulating film on a 



substrate ; 

forming 
insulating layer; 

forming 



first wiring layer on said first 



second insulating film on said 
substrate having sdid first wiring layer; 

forming opening portions through a photoresist 
film on said first wiring layer by a pattern forming 
method,, said pattern forming method including the steps 
of: forming said photoresist film on said second 
insulating film; placing said substrate having said 
photoresist film on a sample stage of an aligner; 
exposing a predeternined first area of said substrate by 



using a photomask i 
shifting area which 
transparent area, wt 



including a semitransparent phase 
has a semitransparent area and a 
ich are respectively transparent and 
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semitransparent with respect to exposure light beams , 
and in which light beams having passed through said 
semitransparent area is substantially 180 degrees out of 
phase with respect to light beams having passed through 
said transparent area, and a pattern which is formed in 
said photomask ana in which a semitransparent phase 



shifting pattern apd a 
in a repeated pitcn e 




jparent pattern are arranged 
to or smaller than the 
critical resolutioA of a projection exposure optical 
system; moving hor ilzontally said substrate; and exposing 
a second area of satd substrate which is adjacent to 
said predetermined first area by using said photomask; 

etching selectively said second insulating 
film with said photoresist film having said opening 
portions as a mask expose said first wiring layer; 
and 

forming a slecond wiring layer, which is 



electrically connecte 



said second insulating film 



to said first wiring layer, on 
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